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Trichomyia species (Diptera: Psychodidae) from southern Africa and 
New Zealand, with a discussion of their affinities and of the concept 
of monophyly in southern hemisphere biogeography 

by 
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SYNOPSIS 

Two southern African species of Trichomyia Curtis are described in which the male has a sharp long 
hook on the upper side of the ninth tergite, an apomorphic structure otherwise known only from 
species in southern South America and southern Australia, and a new subgenus Gondwanotrichomyia 
is proposed for this group. A second New Zealand species is also described which, like the first, has no 
sharp long hook and whose affinities are unknown. 

After discussing the genealogical relationships of the African species it is concluded that they cannot 
be precisely placed, but that their discovery has the effect of transforming an apparent A-S 
distribution into a Gondwanian distribution. 

It is pointed out that because in the southern hemisphere many existing species and higher level taxa 
are still unknown, groups described as monophyletic may often be polyphyletic or paraphyletic in 
reality, and that this defect is as serious as if it had resulted from a failure to recognise affinities. 
Clades that possibly involve undetected polyphyly or paraphyly resulting from a lack of thorough 
collecting are defined as metaphyletic , and the consequences of metaphyly are discussed. 

INTRODUCTION 

Trichomyia Curtis was hitherto known in Africa from only two species, 
T. piricornis Freeman, 1949 and T. congoensis Satchel], 1956, both in the 
equatorial regions. This seeming rarity of the genus contrasted strongly with its 
abundance in Australia and New Guinea where forty species have been described 
since 1965, and in South America, where there are at least as many (Duckhouse, 
1978a). However, I have long doubted whether Trichomyia is truly rare in Africa. 
Its apparently poor representation in parts of the tropics and subtropics may be 
mainly due to generally inconspicuous habits combined with a lack of thorough 
collecting (Duckhouse, 1978a), and in the following account I discuss the phylo¬ 
genetic and biogeographical consequences of such an incomplete record, describe 
two species from southern Africa and note the presence of a third. 


Hennig (1966: 73) says ‘A monophyletic group is a group of species descended 
from a single (“stem”) species, and which includes all species descended from this 
stem species’, and he further emphasises that it ‘comprises all descendants’ of the 
ancestral species. In a later paper Hennig (1975) again expresses the same 
concept when he says that ‘species of a monophyletic group have an ancestor 
(stem species) in common only to themselves’. There is no ambiguity about these 
definitions, but it is unfortunate that, whatever they claim, most Hennigian 
taxonomists, including myself, have not confined themselves to using the term 
with this degree of rigour. 
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To produce a classification in which the groups are truly monophyletic it is 
necessary to eliminate lack of monophyly caused by failure to recognise that 
particular subgroups should or should not be included, as discussed by Hennig; 
but in practice there is no difference between this sort of defect and the perhaps 
even commoner situation, which he does not discuss, where some taxa have not 
been included because they are undiscovered. In either instance the resultant 
group is polyphyletic or paraphyletic, and thus un-natural. Only groups that 
include all existing species descended from the stem species are truly natural 
(monophyletic). For example, in Fig. 1, representing genealogical relationships 
among four Recent taxa: ABCD is monophyletic, but failure to include one or 
two of the taxa would make it polyphyletic (AC, AD, BC, BD) or paraphyletic 
(BCD, ACD, ABD, ABC). The only exceptions are failure to include AB or CD, 
either of which leaves a monophyletic group of lower rank. 



Fig. 1. Genealogical relationships between four Recent taxa. 


Hennig’s definitions are essentially concerned with the monophyly of groups of 
species, but if this term is also to be used at higher levels it must be accepted that 
it is unnecessary to include all descendant species in order to describe groups of 
genera and other higher taxa as monophyletic. For example, a monophyletic 
group of genera would be one including all genera descended from the stem 
species. If so, statistically we would expect all taxa to be collected sooner for 
higher taxonomic categories. Therefore more restraint is called for in talking of 
monophyly at successively lower levels in the hierarchy, and it should be recog¬ 
nised that failure to discover all existing descendants is especially likely in the 
widespread infrageneric units which are the main concern of historical biogeo¬ 
graphers. Indeed, it seems doubtful whether taxonomists who deal with small and 
inconspicuous invertebrates are ever justified in describing their genera or in¬ 
frageneric taxa as monophyletic. Such incompleteness does not affect determina¬ 
tion of the relative position of branching points, but may seriously affect our 
biogeographical conclusions. 
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In the following discussion I have drawn my examples primarily from Brundin’s 
studies of southern hemisphere chironomids because his pioneering work, includ¬ 
ing its theoretical basis, is described in great detail and is frequently referred to in 
the literature. 

Brundin (1965: 499) says ‘The demand for monophyly has to be inflexible’, and 
like Hennig he emphasises that a monophyletic group ‘must comprise all species 
derivable from that ancestral species’ (Brundin, 1966: 17). But in practice, like 
other Hennigian phylogeneticists, he includes only all known descendants of the 
stem form, and this is a different concept. Thus, the taxon Podonominae 
-Aphroteniinae, used as the main vehicle for his arguments about continental 
drift and the evolutionary role of Antarctica (Brundin, 1966), contains 154 species 
or probable species, 35 (nearly 23%) of which are represented by single speci¬ 
mens. Therefore, statistically there will be many species for which no specimens 
have been collected, and it follows that most of Brundin’s infrageneric taxa do not 
contain all species derivable from the ancestral species, as required by his 
definition of monophyly. A similar argument applies to the genera, three of which 
are monotypic and based on 4 cf ( Zelandochlus ), 4 pupal exuviae (genus ‘Chile’) 
and 4 9 ( Afrochlus ), so it is also probable that further genera remain undis¬ 
covered. Yet Brundin frequently and unreservedly describes subdivisions of Podo¬ 
nominae and Aphroteniinae as monophyletic, and implies that they all have this 
status. This is inconsistent with the call for a rigorous application of Hennigian 
monophyly expressed in his monograph and other papers on the group: in their 
present form many of the genera and species groups will be poly- or paraphyletic. 

‘Monophyletic’ genera and infrageneric groups described by other workers 
using a Hennigian approach, including Clark (1978), Duckhouse (1978a), Ekis 
(1977), Munroe (1974), Wheeler (1979) and Zwick (1977), can be criticised on 
similar grounds. In contrast, lilies (1965, 1969) delimits plecopteran taxa accord¬ 
ing to Hennigian principles but does not describe them as monophyletic. The 
subfamily Austroperlidae consisted of only five genera in 1965, but in 1969 lilies 
described four more genera based on previously unknown species, demonstrating 
that it was para- or polyphyletic in its earlier form. 

As a consequence of the vastness of the southern hemisphere and small number 
of collectors, incomplete knowledge is an almost universal problem in polycentric 
austral (‘Antarctic’) groups. Fieldworkers have to make decisions about the best 
seasons for collecting and the places where their groups are likely to occur, but 
often they will be mistaken or unable to cover all the possibilities, and the effect 
upon the resultant arguments may then be profound. For example, according to 
his account, Brundin (1966: 9) did not expect that ‘Antarctic’ chironomids would 
be found in Africa. By 1963 he had completed his fieldwork in Australia, New 
Zealand and South America and already written the bulk of his monograph, and 
it was not until the British Museum (Natural History) sent him a female 
podonomine from Southern Rhodesia, later described as Afrochlus harrisoni 
Freeman, that he decided to go to southern Africa. As a result of his fieldwork 
there, a second podonomine genus, Archaeochlus , was discovered in Basutoland, 
and the Aphroteniinae was discovered in south-western Cape Province, its 
apparently Australasian-South American (A-S) distribution thus becoming 
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Gondwanian—results of no small significance biogeographically. On the other 
hand his fieldwork in southern Africa produced no further specimens of Afrochlus 
or of the curious diamesine chironomid, Harrisonina petricola Freeman, both of 
which play an important part in his biogeographical arguments. In view of these 
observations, how likely is it that Archaeochlus, Aphrotenia and Harrisonina are 
the only Antarctic genera in southern Africa? (Brundin, 1966, see footnote 1). 
Did he fail to collect other genera besides Afrochlus and Harrisonina, and has he 
also assumed that Antarctic chironomids do not occur in further regions where 
they in fact occur? For example, he does not consider the mountains of New 
Guinea, where there are other important Antarctic elements including Notho- 
fagus and the psychodid genus Didicrum Enderlein, and streams which could 
yield cool-adapted chironomids. Finally, it is probable that, once formed, Brun- 
din’s view of Podonominae as cool-adapted organisms, ‘confined to cold mountain 
streams’ (Brundin, 1970: 45) led him to overlook species in other habitats that 
would have affected his conclusions: Some Podonominae show evidence of a 
greater range of temperature tolerance than is suggested by ‘cool-adapted’, and 
that the subfamily is capable of producing evolutionary offshoots in other adap¬ 
tive zones is shown by the discovery of a species of Archaeochlus in small outlets 
from temporary rock pools of the semi-desert in Western Australia (Downes, 
1974; Brundin, 1976). Brundin apparently did not collect in Western Australia, 
which is almost devoid of permanent mountain streams, but as a consequence of 
this discovery he was led to revise drastically his views on the evolutionary history 
of Archaeochlus (see footnote 2). Similarly, Hergstrom (1974) took Podonomop- 
sis evansi Brundin from small South Australian streams where ‘water flow all but 
ceases during the summer months and the remaining pools are protected from the 
sun by only sparse vegetation’. She concludes that this species appears to be able 
to tolerate warm, still waters and is unique in what Brundin has described as a 
strictly rheobiontic genus, ‘confined to mountain streams’ (1966: 275). Thus he 
may have overlooked divergent branches of the phylogenetic tree, and even some 
of his higher level taxa could prove to be non-monophvletic. 

As discussed above, there is a gap between the theoretical rigour of Hennig's 
definitions and what is accepted in practice as monophyly, and to deal with this 
problem I propose a new term, metaphyletic (prefix, meta—(Gr.) = between, 
among, near; implying change), defined as follows: a metaphyletic clade contains 
all known descendants in the Recent fauna, but because of incomplete collecting, 
not necessarily all existing descendants, of the stem species. Use of this term does 
not solve the problem of undetected polyphyly or paraphyly, but in groups that 
are incompletely known it would allow us to describe taxa more accurately, 
expressing appropriate reservations about their phylogenetic standing. 

Historical biogeographers must choose whether to accept Hennig’s definitions 
with their inherent rigour, or whether to use monophyly in the sense of including 

Footnote t. In his discussion (p. 451) Brundin does not list the Southern Rhodesian Afrochlus as a 
southern African genus. 

Footnote 2. Brundin discounts transoceanic dispersal as a factor determining the distribution of austral 
Chironomidae, but since the Western Australian Archaeochlus is ‘hardly separable' from southern 
African drakensbergensis (Brundin, 1976: 148), in this instance it seems more probable than his 
geological hypothesis, which depends upon cleavage of the ancestral species in the Upper Jurassic. 
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all known species, in which case the term would be misleading and have greatly 
reduced value in historical biogeography. Moreover, if it is used in this way we 
are left without a word to signify true monophyly. 

Finally, it should be recognised that ‘sister groups’ can be equally misleading 
unless reservations are expressed as to the probability that they represent true 
sister groups in nature, not merely in the system of the taxonomist. Again, much 
depends on the amount of collecting, but the only doubts mentioned usually 
concern the degree of reliance that can be placed upon the observed synapomor- 
phies. 


While working on a large collection of southern African Psychodidae I was 
interested to discover a single damaged male of a new species of Trichomyia , 
taken in coastal forest near Port St. Johns by B. & P. Stuckenberg in 1959. This 
was the first Trichomyia known from southern Africa and is especially interesting 
in that it belongs to a subgroup of Trichomyia Group A (Duckhouse, 1965) 
otherwise known only from southern Australia and southern South America, 
defined below as Gondwanotrichomyia sgen.n. The discovery of this fly has the 
effect of transforming what appeared to be an A-S distribution into a Gondwa- 
nian distribution, thus further accentuating the austral character of the psychodid 
fauna of southern Africa, noted by Duckhouse (1975, 1978b) in discussing 
elements of the Psychodinae. 

Gondwanotrichomyia is one of many southern hemisphere groups whose widely 
disjunct austral distribution could tentatively be explained in terms of continental 
drift, but most of which are A-S, not Gondwanian. The relative scarcity of 
Gondwanian elements may be related to an earlier separation of Africa, but I 
suspect that they are commoner in Psychodidae than in most other families of 
Diptera, and if this is so it could perhaps be related to the greater age of this 
group. A similar phenomenon on a larger scale is described by Mackerras (1970) 
who observes that the austral element in the Australian fauna is represented in 
the more primitive sections of nearly all families of Nematocera and Orthor- 
rhapha, but rarely in the Cyclorrhapha-Schizophora, whose major evolution 
occurred after separation of the continents. 

Besides Trichomyia, in southern Africa the austral element in Psychodidae is 
known to include two pericomoid species (Duckhouse, 1975) and Neoarisemus 
Botosaneanu & Vaillant (Duckhouse, 1978a). The latter groups differ from 
palaeogenic invertebrates in southern Africa described by Stuckenberg (1962) in 
that they may extend into tropical Africa and are not restricted to high altitudes. 
For example, Pericoma drepanopenis Duckhouse (see footnote 3) has now been 
recorded from Kalengo, Zaire (Wagner, 1979), and species of Neoarisemus 
related to those in southern Africa occur in Zaire (Wagner, 1979) and the 
Ruwenzori (Tonnoir, 1939). Gondwanotrichomyia in southern Africa may or may 
not agree in this respect. The central African T. piricornis is a species of Group 
A, but as the types are on slides and not re-mountable I am unable to determine 


Footnote 3. Wagner places P. drepanopenis and P. stuckenbergi Duckhouse in Tonnoiriella Vaillant, 
but Tonnoiriella will not be an available name until a type-species has been proposed. 
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its affinities. The Madagascan T. brochata Quate also belongs to group A and is 
most probably close to the new southern African species, but I have not been able 
to see the type. 

When I told Dr Stuckenberg of the new Trichomyia , he and Dr Londt searched 
in Natal for further material on several field trips during Nov-Dec 1978. The 
outcome was a short series including males and females of the first species 
(i nodosa sp.n.) from Pietermaritzburg; a second species of Group A ( dlinzae 
sp. n.), related to the first, from the Dlinza forest and Karkloof, and a single 
unassociated Group A female belonging to a third species, from the St. Helier 
valley. 

Besides African material, in this paper I have described a second species of 
Group A from New Zealand ( capsulata sp. n.), important because like the first, 
fusca Satchell, it does not belong to Gondwanotrichomyia. The pattern of 
distribution and genealogical relationships now seen in Group A therefore differ 
from that described for Chironomidae-Podonominae and Diamesinae-Heptagyini 
by Brundin (1966). In these largely cool-adapted rheophile midges, best known of 
any polycentric austral Diptera, the New Zealand representatives are repeatedly 
closest genealogically to those of South America or South America-Australia, 
while the few African species are less directly linked. Brundin appears not to 
remark upon the fact that in Chironomidae-Aphroteniinae, monographed in the 
same volume, the situation is different, with no known New Zealand species and 
the southern African species forming a metaphyletic group with those of southern 
South America and Australia. Gondwanotrichomyia is the same except that the 
southern African species are the more apomorphic, whereas in Aphroteniinae 
they are more plesiomorphic. 

Neither of the New Zealand species ( capsulata and fusca) has a sharp long hook 
on the ninth tergite, but lack of this structure is regarded here as a plesiomorph- 
ism, and since they differ greatly in other respects and I can find no synapo- 
morphisms, they cannot be considered sister species. Their precise relationship to 
Gondwanotrichomyia is indeterminate at present, but as with Brundin’s chirono- 
mids, it appears that ‘compared to the Tasmanian-Australian fauna the indepen¬ 
dent position of the New Zealand fauna of austral disjunct groups is strongly 
marked’ (Brundin, 1966: 449-50). 

The types of nodosa and dlinzae will be deposited in the Natal Museum; those 
of capsulata in the Entomology Division, Department of Scientific and Industrial 
Research, Auckland. 


Genus Trichomyia Curtis 

Trichomyia Curtis, 1839: 745. Type species, Trichomyia urbica Curtis, 1839, by monotypy. 

The female has a pair of annulated ducts, with stout annular or cup-shaped 
sclerotisations at the inner ends and tenuous tubes leading from them to capa¬ 
cious spermathecal sacs. This arrangement is apparently unique to Trichomyia , 
probably apomorphic, and indicative of its metaphyly. I now also note that in 
some Old World phlebotomines including Sergentomyia africana Newstead, 
minuta Rondani, dreyfussi Parrot, squamipleuris Newstead, and Phlebotomus 
hoogstraali Fairchild, the microsetose spermathecal knob is surrounded by a 
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collar, resembling the cup of Trichomyia. This is apparently a development of the 
fleshy inner end of the spermatheca which normally surrounds the sunken apical 
knob seen in other phlebotomines. Though far smaller, the apical knob is 
probably homologous with the spermathecal sac in Trichomyia. I suspect that the 
collar and cup have arisen independently in these groups. 

Duckhouse (1965) recognised a primary subdivision of Trichomyia into Groups 
A and B, with Group A consisting of a few more plesiomorphic and generally 
larger species and Group B of many apomorphic species. There are also a few 
forms which fit into neither group. Duckhouse (1978a) further discussed this 
subdivision, concluding that in view of the plesiomorphy of the characters used to 
define it, Group A may be paraphyletic as suggested by Hennig (1972). None the 
less, as previously concluded, it is a useful taxonomic device. 

The only known Afrotropical member of Group B is the Zairean congoensis, 
apparently a species of the subgenus Dactylotrichomyia Duckhouse; but Group B 
could easily abound in the African tropics and subtropics. The general biology of 
Group B is described by Duckhouse (1978a). 


Trichomyia Group A 

Duckhouse (1965, 1972) described the general biology of Group A, and the 
little that is known of the African species appears to be consistent with these 
observations. 

This group includes some of the most primitive Recent Psychodidae. Their 
plesiomorphic structure gives them a remarkable similarity to species of the 
archaic genus Nemapalpus Macquart (subfamily Bruchomyiinae), seen most stri¬ 
kingly in the South Chilean T. capitanea Duckhouse and T. chepuensis Duck¬ 
house. Particularly close is the structure of head and antennae. The main 
differences are the apomorphic wing venation and shortness of the legs in 
Trichomyia, and some genitalic features, including the presence of two sper- 
mathecae as compared with one in Nemapalpus. The plesiomorphy of Group A 
species is accompanied by a disjunct distribution pattern resembling that of 
Nemapalpus, the odd one to few species having been described from widely 
separated continental areas (see map in Duckhouse (1972), to which should now 
be added the records for Queensland (Duckhouse, 1978a) and southern Africa). 
Sycorax Curtis (Sycoracinae) and the psychodine genus Threticus Eaton have 
similar distributions, but Sycorax is not known from North America. Finally, it is 
interesting that the predilection for rotting wood and rot-holes in trees shown by 
Trichomyia may also be characteristic of Nemapalpus. Immatures of Nema¬ 
palpus zelandiae Alexander, shortly to be described, have now been collected on 
several occasions from decayed wood and rot-holes. 

Genealogical relationships within Trichomyia are discussed preliminarily in my 
earlier papers and in the introduction above. A major stumbling-block is the lack 
of immatures or any other data for use in cross-checking. The only larva which 
has been described is that of the Palaearctic urbica, but I have also reared the 
Group B species T. (Dactylotrichomyia) crucis Duckhouse from tree holes and 
hollows between buttress roots, and the indications from collection data for adults 
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are that most species in both groups breed in rotting wood or rot-holes in trees. 
None the less it is possible that some Trichomyia larvae may deviate widely from 
the wood-boring habit which is assumed to characterise this genus. 

Subgenus Gondwanotrichomyia sgen. n. 

Group A species characterised by the presence of a sharp long hook on the 
upper surface of the ninth tergite, a unique apomorphism. 

Male. Cercopods connected by tenuous flap, a cluster of sensory setae on its 
posterior margin, setae usually invaginated into a pit; flap probably homologous 
with a similar element in the female. A long median spatulate process arising 
from sclerite on dorsal side (true ventral surface) of ninth tergite, backwardly 
directed and seen as a sharp long hook in lateral view (Duckhouse, 1972, figs. 
23—4; 58; 89). 

Female. Subgenital plate marked by distinct suture between broad basal region 
(eighth sternite) and smaller distal region (ninth sternite). Distal region termina¬ 
ting in strongly setose lobe, forming an upwardly-facing groove and usually 
divided by an apical concavity. 

Trichomyia (Gondwanotrichomyia) nodosa sp. n. 

The male has a pair of ventral gonapophyses with expanded tips, superficially 
like the styles in some members of Group B, subgenus Dicrotrichomyia Duck- 
house; a pair of ventrally curved apical hooks on the aedeagus, and amphora- to 
flask-shaped flagellar segments, each with a whorl of bifurcated ascoids and 
associated hairs. The shape of the flagellar segments is presumably related to 
elaboration of the ascoids. In the female, where the ascoids are less numerous or 
enlarged, the segments do not have such pronounced basal bulbs, and the first 
flagellar segment is longer in relation to the second—a more plesiomorphic state. 

Male. Head (Fig. 2). Eyes and vertex normal in size; occipital region strongly 
domed, making head abnormally long antero-posteriorly. No sensilla visible on 
vertex. Antennae (Figs 3-4) about 0,69 times length of wing; scapes well 
separated. Scape with 2 basal sensory setae on dorsal side. Basal flagellar 
segments amphora- (first segment) or flask-shaped; first segment 1,19-1,27 times 
length of second and 0,64-0,74 times length of palp; hairs forming loose cupuli- 
form verticils. Ascoids elongate, bifurcated, forming whorls on shoulders of basal 
bulbs beyond verticillar hairs; each ascoid inserted in association with a hair (Fig. 

5) . Tip of antenna with sixteenth segment of typical drop-shaped form. Palp (Fig. 

6) , 1-1,31-1,37-1,26; 0,5-0,6 times length of head; sensory rods on inner side of 
second segment; first segment triangular, poorly sclerotised at base; fourth 
segment slender, articulated eccentrically. 

Wing (Fig. 7) broad; anal region not enlarged; radial fork beyond medial, at or 
beyond level of tip of Cu. Wing length 1,9-2,28 mm (3 specimens). Thorax 
without lateral hair scars. 

Genitalia (Figs 8-10) without capsule; ninth sternite not discernible. Coxite 
strongly convex, sparsely hairy on outer surface and on dorsal surface near 
articulation with style; enlarged ventral gonapophysial processes (g) lateral in 



DUCKHOUSE: SOUTHERN HEMISPHERE PSYCHODIDAE 


185 



Figs 2-14. (2-10) Male of Trichomyia nodosa sp. n.: (2) head; (31 tip and (4) base of antenna; 

g ascoids with associated hair scars; (6) palp; (7) wing; (8) coxites, styles and aedeagus 
gonapophysis; /, medio-ventral marginal thickening; c, curved bar); (9) tenth tergite with 
sensory organ; (10) ninth tergite and cercopods. (11-13) Female of Trichomyia nodosa: 
(11) base and (12) tip of antenna; (13) tenth tergite. (14) Male of Trichomyia dlinzae sp.n.: 
coxites, styles and aedeagus (lettering as for fig. 8). 
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position, contiguous with posterior end of medio-ventral marginal thickening (r), 
broadly rounded apices directed inwards. Style short, triangular, broad tip 
curving outwards; naked except for 4 very long setae on outer side. Aedeagus 
with intromittent region a narrow cone, terminating in pair of slender, ventrally 
recurved tubular hooks; central region narrow, slightly enlarged where sperm 
ducts enter; ducts tenuous, with faint annular or spiral thickening; pair of slender, 
curved bars (c) dorsally; basal apodeme short. Ninth tergite angular, distal 
shoulders near bases of cercopods; few hair scars laterally; dorsal sclerite dark, 
with pair of angular projections flanking base of sharp long hook. Sharp long 
hook pale, curved upward and backwards; base narrow, apex enlarged and 
spatulate. Cercopod with apical comb of dark teeth. Tenth tergite with dorsal 
sensory organ broad, consisting of dense cluster of fine setae, not invaginated. 

Female. Head (Fig. 15). Eyes less protuberant, wider apart than in male; 
occipital region less steeply domed. No sensilla visible on vertex. Antennae (Figs 
11-12) slender, about 0,6 times length of wing; flagellar segments about half 
width of pedicel; basal bulbs far smaller than in male; first flagellar segment 
1,32-1,34 times length of second and 0,65 times length of palp; each segment 
except sixteenth with pair of trifurcated ascoids and one or more fine accessory 
ascoids. 

Thorax without hair scars on pleura. Wing length 1,96-2,19 mm (3 specimens). 

Genitalia broadly similar to those of other southern hemisphere Group A 
species; closest to pollex Duckhouse in structure and proportions of spermathecal 
ducts, especially at bases; spermathecal cups and hyaline distal ducts more as in 
some S. Chilean species, eg. T. kenricki Duckhouse. Cerci rounded, about 1,4 
times as long as broad. Apex of sclerite linking cerci (tenth tergite) with sensory 
organ and pair of long sensory setae (Fig. 13). Subgenital plate (Fig. 16) with 
basal thickening very weak and pale; angular shoulders at apex of basal region 
(eighth sternite); distal region (ninth sternite) broad and distinctly bilobed at 
apex. Basal apodeme with strong posterolateral lobes overhanging margin of 
plate; median process slender and rounded at tip; elongate median structure 
above base of apodeme, flanked by ear-like bases of spermathecal ducts. Sper¬ 
mathecal ducts narrow and more flexible in basal halves, broad and irregularly 
annulated beyond; cups shallow, strongly sclerotised; tenuous tubes beyond cups 
long, with complex lateral sclerotisations as shown; spermathecal sacs large, 
about as long as subgenital plate and basal apodeme combined, their surfaces 
with sculptured cellular appearance in basal halves. 

Material examined: Holotype cf, TRANSKEI, Port St. Johns district, coastal 
forest, 16-17.x. 1959 (B. & P. Stuckenberg). Paratypes: 1 cf, 3 $ (including 
allotype), SOUTH AFRICA, Natal, Pietermaritzburg, Town Bush, swept, 
28.xi.1978 (Stuckenberg & Londt); 1 cf, same locality, Malaise trap, xi.1976 
(Miller). 

The specimens collected from Pietermaritzburg on 28.xi.78 were taken on a fine 
day after much rain by sweeping herbage in shade beneath the trees, close to 
rotting logs. Dr Stuckenberg observes that in normal rest these flies hold the 
wings horizontally and obliquely sideways to the body, but if disturbed (for 
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example, if shaken in the tube) they may erect them into a vertical position and 
walk around in that posture. 



Figs 15-19. (15-16) Female of Trichomyia nodosa sp.n.: (15) head; (16) subgenital plate and internal 
genitalia. (17-19) Male of Trichomyia capsulaia sp.n.: (17) head; (18) wing; (19) genital 
capsule, dissected away from remainder of genitalia. 


Trichomyia (Gondwanotrichomyia) dlinzae sp. n. 

Genealogically closest to nodosa sp.n., as shown by the amphora- to flask¬ 
shaped flagellar segments, branched ascoids with associated hairs, and structure 
of the male genitalia. The ventral gonapophyses resemble those of nodosa, but 
are smaller, and arise in a somewhat different position. 

T. nodosa and dlinzae resemble piricornis Freeman in the general shape of the 
flagellar segments, but their ascoids and genitalia are quite different and there is 
therefore no reason to associate them. 
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Male. Head essentially as in nodosa. Antenna about 0,63 times length of wing, 
structure as in nodosa. First flagellar segment 1,2-1,3 times length of second and 
0,7 times length of palp. Palp, 1-1,3-1,3-1,3; 0,49-0,53 times length of head. 

Wing venation essentially as in nodosa. Wing length 1,78-2,05 mm (4 speci¬ 
mens). Thorax without lateral hair scars. 

Genitalia (Fig. 14) differing from those of nodosa as follows: Coxite less hairy; 
shelf-like distal lobe on inner side, sparsely setose ventrally. Ventral gonapophy- 
sial processes (g) smaller, more median in position, with 3 setae at base; 
contiguous with anterior end of medio-ventral marginal thickening (t); rounded 
tips directed postero-laterally. Style broader at base, tip curved inwards. 
Aedeagus with intromittent region broader and ventral hooks longer. Sperm 
ducts not visible. Pair of bars (c) incrassate and less strongly curved. Tenth tergite 
with dorsal sensory organ less prominent. 

Female. Unknown. 

Material examined: Holotype cf, SOUTH AFRICA, Natal, Eshowe district, 
Dlinza Forest, 450 m, from herbage, 20.xi.1978 (Stuckenberg). Paratypes: 1 cf, 
with holotype; 1 cf, same locality, 2831 Cd., Malaise trap, 21.xi.1978 (Londt); 1 
Cf , Natal, Howick district, Karkloof, Benvie Farm, Podocarpus forest, 6.xii. 1978 
(Stuckenberg & Londt). 

A single unassociated Group A female from the St. Helier valley in Natal 
apparently represents a third southern African species of Gondwanotrichomyia , 
but I shall not formally describe it until I have the male. Unlike female nodosa 
this species has a pair of simple digitate ascoids on all flagellar segments except 
the last, and it also differs from nodosa but resembles the New Guinean singularis 
Quate & Quate in having short, stout annulated ducts with deep cups. 

The southern African species form a metaphyletic clade with the other mem¬ 
bers of Gondwanotrichomyia, possibly including brochata Quate, but I cannot say 
which of these forms is closest genealogically. It is also conceivable that the sister 
species may be a form that has secondarily lost its sharp long hook. However, on 
present evidence they are firmly linked with madsoni and the South Chilean 
species. 


Trichomyia capsulata sp. n. 

‘Undescribed New Zealand species’, Duckhouse, 1972: 265. 

This species is much rarer than fusca Satchell. It has numerous digitate ascoids 
on the elongate flagellar segments of the male, in which respect it is more 
plesiomorphic than fusca and similar to the Australian and South Chilean species 
described by Duckhouse (1965, 1972). However, it lacks the sharp long hook on 
the ninth tergite which characterises the latter species (but not fusca) and is 
distinctive in its encapsulated genitalic structure. The wings are held horizontally. 

Male. Head (Fig. 17). Eyes and vertex normal in size, posterior margin 
rounded. No sensilla visible on vertex. Antennae (Figs 23-24) about 0,7-0,8 times 
length of wing, scapes well separated. Scape with 2 basal sensory setae on dorsal 
side. Flagellum slender; first segment elongate cylindrical, 1,7-1,8 times length of 
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second and about 1,1 times length of palp; remaining segments up to fourteenth 
with elongate basal region and short distal neck; last segment ovate, naked except 
for 2 short sensory setae in shallow terminal pits. Verticillar hairs interspersed 
with hyaline, digitate ascoids—except on first segment, longer than segments 
which bear them. Palp (Fig. 25) 1-1,5-1,4-1,5; about 0,6 times length of head; 
sensory rods on inner side of second segment; first segment fusiform. 

Wing (Fig. 18) rather narrow, not enlarged in anal region; membrane light 
brown, somewhat darker towards anterior margin; both forks before level of tip 
of Cu. Wing length 2,4-2,54 mm (two specimens). Thorax without lateral hair 
scars. 

Genitalia (Figs 19-22) with massive and complex dorsal capsule, apparently a 
development of the ninth sternite, attached to bases of coxites, enclosing central 
region of aedeagus from above. Capsule heavily sclerotised along anterior margin 
and in midline; posterior margin produced into large median lobe, bifurcated 
distally, and three pairs of sharp sclerotised points, the largest pair converging 
and touching apically. Coxite strongly convex, sparsely hairy on outer surface, 
fine pointed process dorsally on inner side (/), enlarged ventral articulatory 
process (g) contiguous with medio-ventral marginal thickening (t). Style naked. 




Figs 20-25. Male of Trichomyia capsulata sp.n.: (20) coxites, styles and aedeagus (g, ventral 
articulatory process;/, fine pointed process; f, medio-ventral marginal thickening); (21) ninth 
tergite and cercopods, inset showing comb on inner side of cercopod; (22) tenth tergite with 
sensory organ; (23) base and (24) tip of antenna; (25) palp. 
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sinuous, abnormally sclerotised, tip hooked strongly upward and forwards. 
Aedeagus with intromittent region forming pair of ear-like lobes dorsally and pair 
of large, dorsally recurved and divaricate apical hooks; centra! region cylindrical; 
sperm ducts stout, annulated, expanding anteriorly into large internally spinose 
chambers; basal apodeme with thin lateral wings at distal end. Ninth tergite with 
posterior margin more or less semicircular; no ventral hair scars in holotype, two 
on each side in paratype; sclerite on dorsal side of ninth tergite without sharp long 
hook, pale and indistinct except for curved anterior thickening. Cercopods 
strongly concave on inner side; comb of dark setae or teeth towards base of 
concavity. Tenth tergite with dorsal sensory organ invaginated, narrow, contain¬ 
ing dense cluster of short setae. 

Material examined: Holotype d\ NEW ZEALAND, near Wellington, Akatar- 
awa Hill, 1100', secondary forest, swept from vegetation around roadside trickles 
and seepages, 20.i.1968 (D. & S. Duckhouse). Paratype: 1 cf, Mt. Egmont 
National Park, 1800', swept from Weinmannia-Dacrydium-Metrosideros forest, 
19.i.1968 (D. & S. Duckhouse). 

Two separate types of female were taken in association with males of capsulata, 
both very different from female fusca. I am unable to say which is capsulata. 
Thus, there are at least three species of Trichomyia in New Zealand. 

Hennig (1966: 211) notes that in many large insect genera, lack of synapo- 
morphisms makes it impossible to determine exact genealogical relationships at 
the species level. In Trichomyia there are synapomorphisms, but sometimes they 
conflict, and often they provide no conclusive evidence of affinities. Another 
problem is that apomorphic character states can be reversed, so that capsulata, 
which has apomorphisms linking it to both the S. Chilean T. (Gondwano- 
trichomyia) figuieroai Duckhouse (presence of a genital capsule attached to the 
bases of the coxites) and the southern African species of Gondwanotrichomyia 
(presence of a ventral gonapophysial process contiguous with the medio-ventral 
marginal thickening; a pair of apical hooks on the aedeagus) could be a species of 
this subgenus which has secondarily lost its sharp long hook. T. capsulata also 
resembles the southern African species in having a comb on the cercopod, but 
this is present in all southern members of Group A except fusca and the Chilean 
species and I think it is possibly a plesiomorphic feature, secondarily lost in these 
forms. 

If lack of a sharp long hook in capsulata is truly plesiomorphic, not due to 
secondary loss, then either the genital capsule and gonapophyses are also 
plesiomorphic, or they must have developed convergently in capsulata, but in 
neither instance would they help in determining relationships. If lack of the sharp 
long hook is through secondary loss, then these characters conflict. 
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